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In order to investigate and analyze students’ learning achievement in Science Education
domain, the Science Education Investigation will make use of the computerized testing mode to
perform the online testing and result analysis, whereby the domestic science education database
can be established for long term trace. Then, the policy definitions, course designs, and research
analyses in Science Education can be done in accordance with the investigation analysis.
Therefore, in order to define the framework of computerized testing for long term trace, this
project define and design the demonstration modes, including the evaluation indicators
according to science education subjects and their corresponding capabilities that the preliminary
planning project on "National study on cognition and learning in science" defined, the
appropriate item types with standardized format and display scheme, and the framework of
computerized testing system. Moreover, we will develop the Management Systems to support
the managements of Assessment Framework, Performance Expectation (PE), Test Items, and
documents of Science Education Investigation Project. Therefore, in the planning stage of

Science Education Investigation Project, this project’s working items are as follows:

1. Analysis and Design of the Demonstrative Assessment Framework of Science Education:
analyzes and defines the learning concepts and evaluation indicators of Science Education
subjects, including Mathematics, Biology, Chemistry, Physics, and Earth/Space science, to
facilitate the design and construction of the Science Education Ontology and Metadata
describing the items and resources according to the definition of preliminary planning project
on National study on cognition and learning in science.

2. Analysis and Design of the Demonstrative Computerized Testing Item Types of Science
Education Subjects: acquires and analyzes the real requirements of evaluation and concept
definition of learning achievement to further define the multimedia testing item types
associated with QTI formats, each of which can efficiently test out the learning concepts and
capabilities of students.

3. Analysis and Design of the Demonstrative Computerized Testing System: analyzes the
item types and formats to facilitate the further design of the demonstrative framework of
computerized testing system.

4. Design and Implementation of Science Education Investigation Project Management
System: designs and implements the framework of Science Education Investigation Project and
defines its execution requirements to facilitate the further development of the project
management system in support of the managements of assessment framework, performance

expectation, and test item.

Keywords: Science Education, Computerized Testing, Assessment Framework, Evaluation
Indicator, Item Bank, Scientific Literacy, Project Management.
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Section

Item ‘L

Item it

W30 QTI 2 -l #

221 =§ %#{EL:}“ it 7 #(Metadata)
B0 O P FERM O R KM SE IR 1 * (Reusing) ~ ¥ 4 % (Sharing)
BT I“,*_(Interoperablhty)i Pefs BIME L 2 4R 3F S AR M PR ARE > B4e: IMS (2008)
( Instructional Management System ) ~ IEEE LTSC LOM (2004) ( IEEE Learning Object
Metadata ) ~ LMML (2004) ( Learning Material Markup Language ) ~ SCORM (2007) ( Sharable
Content Object Reference Model ) ~ Dublin Core (DCMI, 2008) ~ AICC (2008) (Aviation Industry
CBT Consortium) - ARIADNE (2008) (Alliance for Remote Instructional and Authoring and
Distribution Networks for Europe) ~ ULF (2008) (Universal Learning Format) % % o @ {3 %
#;; SN B E KM TR 0 Bt IEEE LTSC LOM &g % 4 i5i¢ # » IMS # SCORM &
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"?ﬁ BEFTAER L DT R T FHET AL e R S Y I A A LOM
SR L HHR R R BT rﬂﬁ‘“ R AL AT ERY P25 & R
ﬁﬁ' P2 FEERTZEALIBEN > vy P RLIFE R Bt e
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/g‘ ADL SCORM #2 |* 45 22 ;0| 3% 3 ¥k 7 |4 (Question & Test Interoperability, QTT) (2008, 2006a)
G R s T &ﬂzfi?ilﬁlﬁ?ﬁﬁ%%i AP EET LOM 2 (v 5 4
P IR AT R 2 F R R > T LA LOM R R TR ITA R -
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IEEE LTSC LOM (IEEE Learning Object Metadata )

% IMS e = = hf pF > National Institute for Standards and Technology (NIST) = IEEE
LTSC P.1484 73 | x i 4R34 41577 M K5 %Kit adp B AR o 8 % NIST v IMS a0
A REI4pEE ¥ IMS - #4252 ARIADNE & i o & 1998 & » IMS 4- ARIADNE * ¢
BB e+ 1 ¢ (JEEE)# % > R %k ifg;jﬁ{m £ 1EEE Learning Object
Metadata (LOM ) efi# < ¢ o IEEE & = 7 - @ 5 § R % £ § ¢ (Learning Technology
Standard Committee, IEEE LTSC) » LTSC % 4 & 3 B 7 MAREF A 7 1 17 > e 2747
IEEE p1484 £ %48 % > HRA P KEHFW -1 2 B> BE a2 p 3o 5 p
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gégﬁg%&W#ﬁﬁﬂ%?f%iummé%@ﬁ”@%ﬁ*°
LOM i1 & B R A HF 245 »f e g - 7 B E Y F - 58 o i i}
ﬁ%mm@ﬁﬁﬁ‘ﬂﬁuaﬁﬁmﬁﬁﬁﬁ%ogﬁﬁaﬂuﬁﬁﬁﬂ_ﬁm<#*¢
F oo 973 - & LOM 2 Hen 0 1% K B iE &
(1) T Y R - B LOM Rk A E o
(2) “r3 hmetadata ~ & FR A Rdp AR A Y
Wi
(3)  metadata ¥ A% fhig 2 R4Eee il SRR AT LR SR
(4) 4% metadata ¥ & FIEAGH > IURBE BHT T B LOM R A AR
LOM 2 %7 - &%/ * M*d%”* ZES

ST R A 0 m Ao (TR H

THEFH Y BRRA 4 R

- AT G vy AR K gy AP B PR F ﬁé Bdo™ 4 1 977 ¢
%1 LOM#% 7 = i £ &

Name( - ) Explanation(jiZ$§) Multiplicity

1. General ¢ % title, description, date of creation, version single
(- & F hd i) FoRb-BPEFTUHKEERT R - instance

2. Lifecycle Wit BEFEA BT RP B RE N E S single
ER T TR FRFEAPH AR o instance

3. Meta-metadata o i meta-data & ¥ jedAp B T2 TIRTE  single
E2BFTH) Moo instance

4.  Technical B P E flr TR > f T HMKE  single
FEEEFTREFE) HHFEEERE - instance

5. Educational fAE P FTRRES KT ol single
(K7 #1) instance

6. Rights fo it it TR ATERA A Ff S ok single
Gk 5 4 i) e instance

7. Relation ot FToRfol s e F R Bl 2 {o4F  unordered list
(P B 4 i) e (32 items)

8. Annotation B bhgy P T hauEk o M2 TR unordered list
GLiz&%m) ffm pEd GReTEE 2 AP T o (32 items)

9. Classification i TR AR T RO LRGP - unordered list
(~ %) (10 items)

Qnﬁw%aIQMm%%ﬁﬁ’wQﬂﬁﬁﬁ

E R H LOM e e T

Bl 475 QTI 51 * LOM #fiachz & -
5P (QTI, 200ba) °

2R wend 2P ¥ 4% QTI V2.1 ¢ Metadata
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- <lom>
- <General>
<identifier />
<title />
<language />
<description />
<keyword />
<coverage />
</General>
- <Lifecycle>
<version />
<status />
<contribute />
</Lifecycle>
- <meta_metadata>
<identifier />
<contribute />
<metadata_schema />
<language />
</meta_metadata>
- <Technical>
<format />
<size />
<location />
<Other_Platform Requirements />
</Technical>
- <Educational>
<learning_resource_type />
<Context />
<typical learning_time />
<description />
<language />
</Educational>
- <Rights>
<cost />
<copyright and other restrictions />
<description />
</Rights>
- <Relation>
<kind />
<resource />
</Relation>
<Annotation />
<Classification />
</lom>

B 4: QTI 31 * LOM 2 L5 5

gt ek 5 IMS QTI v2.0 792 5 QTI Metadata ~ 2 e 35 4o ¢
qtiMetadata:

(1) itemTemplate: * k25|51 T & R4 4_F £ * 24 {45 (item template) o
(2) timeDependent: ¥ % #3854 F 5 7 "LLiv F Pl o

(3) composite:z W] EREE F ¢ 7§ B QTI #7 2 & 2. 7 # 7 ik (Interaction) °
(4) interactionType: % &:F3“7E F 13 & ) ik (Interation Type) & @ o 3] %]

7 :( associatelnteraction, choicelnteraction, customlInteraction, drawinglInteraction,
endAttemptInteraction, etc.)[7]

(5) feedbackType: % &:#3#7E F v 44 ik (Feedback Type) & 7> 1245 H 4] i k4
¥ AR ¥ AT 3 eh 5% o 4% 5 :(none, nonadaptive, adaptive) °

(6) solutionAvailable: T % 3%:#3 4 7 5 f2 ¥ -
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(7) toolName:* & ¥miBEi2ig*r3 1 B LAl o
(8) toolVersion: * &k ¥%iB:E4i 73 ch1 B4R A o

(9) toolVendor: * & ¥iEiEig 13«1 L8R o

2.2.2 QTI #4% H#

B QTI R 4" » - BF4E¥ &t 5 — 1 H 4%(Stand alone Item)™ ¥ 5 —4§ & 4Z(Composite
Item) » HALH AL P SH O @42 R A 2> & % L assessmentltem 3 2#4L 04 o1 13 7~ 2 (Root
Element) » & $5fie 8 4p b dt Lk & M B en+ ~ 2 K= QTI aFng 4L 4 1 ¥4 o

# QTIF N L H AT
<assessmentltem>::# 4% e 4 5+ 12 ~ i# (Root Element)
#r& 5 27 it ¥_% (Elements):
<responseDeclaration>: 7 % Response Variable °
<outcomeDeclaration>: 7 2 Outcome Variable -
> 4
ad

<templateDeclaration>: ¥ 2 Template Variable °

<templateProcessing> : % & 7| 3+ 8 Template Variables 2. #c i o
<stylesheet>: #_& ¥ Item #7hf i 2_ stylesheet °
<itemBody> :3LP’ Item 2. 3 & fE 304 » = F ~ FA58 3 & HO50 MA gy b gt o

<responseProcessing>: %_% xJZ Candidate's Responses =g * LR o

<modalFeedback>: Response Processing i 3 outcome variable ¥t iE plid® >
Feedback #-i& * @ 5 % i* 3+ ¥+ Candidate ¥ & ©

2L QTI AL 6l
#* 5| (Example):

T B S 5 QTI ff ¥ :#4%(Simple Items)z 87 % 6 » HA|fi 2 R4g4 7 e 7 - B3 o

4% ¥ (Interaction) Bk > G4 F H AL o @ L EAEY B AT AR H U XML T 4o B] 6 #7or o o
B 6 ¥ &v > F4E d <assessmentltem>#7& % > @ <itemBody>¢ 7 :#%82 1 & 1 f~ % o
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UNATTENDED LUGGAGE

Look at the text in the picture.

NEVER LEAVE
LUGGAGE
UNATTENDED

What does it say?

Y ou must stay with vour luggage at all times.

Do not let someone else look after vour luggage.

Remember your luggage when vou leave.

B®] 5: Unattended Luggage (Illustration). (QTI, 2006b)

<?xml version="1.0" encoding="UTF-8" 7>
- <assessmentltem xmlns="http://www.imsglobal.org/xsd/imsqti_v2p1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.imsglobal.org/xsd/imsqti_v2p1 imsqti_v2p1.xsd"
identifier="choice" title="Unattended Luggage" adaptive="false" timeDependent="false">
- <responseDeclaration identifier="RESPONSE" cardinality="single" baseType="identifier">
- <correctResponse>
<value>ChoiceA</value>
</correctResponse>
</responseDeclaration>
- <outcomeDeclaration identifier="SCORE" cardinality="single" baseType="integer">
- <defaultValue>
<value>0</value>
</defaultValue>
</outcomeDeclaration>
- <itemBody>
<p>Look at the text in the picture.</p>
- <p>
<img src="images/sign.png" alt="NEVER LEAVE LUGGAGE UNATTENDED" />
</p>
- <choicelnteraction responseldentifier="RESPONSE" shuffle="false" maxChoices="1">
<prompt>What does it say?</prompt>

<simpleChoice identifier="ChoiceA">You must stay with your luggage at all times.</simpleChoice>

<simpleChoice identifier="ChoiceB">Do not let someone else look after your luggage.</simpleChoice>

<simpleChoice identifier="ChoiceC">Remember your luggage when you leave.</simpleChoice>

</choicelnteraction>

</itemBody>

<responseProcessing
template="http://www.imsglobal.org/question/qti_v2p0/rptemplates/match_correct" />

</assessmentltem>

B 6: M52 4p %tk XML £ 7 2 B % F4(QTI, 2006b)

2.2.3 QTI 3 ¥ 3¢ #(Tests (Assessments))

QTI th B H - AL ¥ iR A F RO O SH e 5 —BFES > 133
H

i & d assessmentTestm = i #7224 » H 25 2 R g6 LK AT !
<assessmentTest>: 3% % 74 7 12 = 2 (Root Element)

#r& 7 2.~ it 7_% (Elements):

® <outcomeDeclaration>: Declares an outcome variable

® <timeLimits>:

13
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® <testPart>: Each test is divided into one or more parts
® <outcomeProcessing>: Defines the set of rules for calculating test-level outcomes.
® <testFeedback>: Test or test-part feedback.

TR QTIE% 2§61

# &|(Example):

S BRE de e {1 QT 28 FH RSN RPF —FRFF LR U 2 b
o 1% <assessmentTest>#-A B 2 3EAL & K+ - 3E L 17 <testPart>k LK S it
T B TR BRI AIE o £ 1 * <assessmentSection> k #-4p B R AL & A FE X el

(Section) & 1 * <timeLimits> % 3% R4 — A% AMPEF 1L T B 7 5 04 32 % 60 QTI
XML # 3¢ o

<?xml version="1.0" encoding="UTF-8" 7>
- <assessmentTest xmIns="http://www.imsglobal.org/xsd/imsqti_v2p1"
xmlns:xsi="http://www.w3.0rg/2001/ XMLSchema-instance"
xsi:schemalocation="http://www.imsglobal.org/xsd/imsqti_v2p1 imsqti_v2p1.xsd" identifie="RTEST-09"
title="Steve's Test'">
- <testPart navigationMode="linear" submissionMode="individual">
<itemSessionControl showFeedback="true" maxAttempts="1" showSolution="false" />
<timeLimits maxTime="PT1H" />
- <assessmentSection identifier="sectionA" title="Section A" visible="true">
- <rubricBlock view="candidate">
<p>Instructions for Section A</p>
</rubricBlock>
- <assessmentItemRef identifier="item034" href="item034.xml">
<itemSessionControl maxAttempts="0" />
<timeLimits minTime="PT3M" maxTime="PT10M" />
</assessmentltemRef>
<assessmentltemRef identifier="item160" href="item160.xml" />
<assessmentltemRef identifier="item063" href="item063.xml" />
</assessmentSection>
- <assessmentSection identifier="sectionB" title="Section B" visible="true'">
<itemSessionControl maxAttempts="2" />
<timeLimits maxTime="PT2H" />
- <rubricBlock view="candidate">
<p>Instructions for Section B</p>
</rubricBlock>
<assessmentltemRef identifier="item434" href="item434.xml" />
<assessmentltemRef identifier="item065" href="item065.xml" />
<assessmentltemRef identifier="item365" href="item365.xml" />
</assessmentSection>
</testPart>
</assessmentTest>

B] 7: XML file of Tests (Assessments) (QTI, 2006b)

2.2.4 pF & %E#+](Content Packaging Scheme)

EEARARFHEFL 22 QTIRF A 7N 28 FIERN 2851 B3 e s T
FH AR BETIER] W F R4 220 F &R AR TR 0 02 B L R AT ORI
FTRAE AN ETHEET T ERIZRA T Flt 0 QT4 IMS #rik hehp 3 & %
(Content Packaging, 2008)#% 4] % #4-% —2 A 22 % cgp Bl 5 3t TR 2 F A 2 f1* XML
dfy SR ¢ KAIE 0 IMS s F @ 54 ¢ 7 Metadata ~ Organizations ~ Resources
¥ submanifest & 4 284 > U@ TR TR ARE T UL EZ B A | 2 p o
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##4F & #(Packaging Items):
AEATE ED 0 RR T RE - FETRE ¢ ROTRR § 0T

® Manifest: * it & 2 W XML 4% % > # 5 imsmanifest.xml °
® Item: QTI XML #% -
® A4 % (Auxiliary Files): &2 3338 FAL AP B BB 2. 2 B F R Z > B4R P & o

4a i 3L 50 Meta-data oL 0 HAg e %‘« 7 1 & Manifest 4§ % ¢ 5 Resource %4 &2 ;341
TR - Aeire Ko Aot Metadata B RBHBHET M a KR P F
Metadata #-4L % »+ @ %%ﬁémMetada‘[a A AR Ryt AP FAARTH A 2R4E

TR ey i e
# ¥ # #(Packaging Tests):

FRREEE KRB EL TR F e KAk S Resource A 4y Tl L T #'m“r
FARM AR o Aol ¢ KA1k #u’z' i 3% % ih Metadata 7 F 273 ¥ F ———Paz;t
Resource $8 4 o @ 4o3f 3238 % 5 Ap B B |2 pF > A7 * dependency & @ & H @t
Wi o m B B3R E e B R4 T Ak (organization) » & QTI ehp w fe? » 3
Kig* o F]p o p AP ’&rm@u\ |>5 R 2. 7 & > B E‘\".J'lﬁf?ﬂk’i”{%
W TH 8 L ERHERE L PN AT VR BREERE T
Resource §8 4 » & ' 5¢ H 4p i 2. Metadata FTAL 2 F WAL ST TR > A ot BF 2 &g%
dependency X it € % o

o

\\\xr \wz “l—t =
ﬂ'ld\ q}
?ﬂé: (“ “—J* \\\Xr
= O HE oM ok Ff*

‘-":'3
=

<?xml version="1.0" encoding="UTF-8" 7>
- <manifest xmlns="http://www.imsglobal.org/xsd/imscp_vip1"
xmlns:imsmd:”http://www.imsglobal.org/xsd/imsmd_v1p2"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:imsqti="http://www.imsglobal.org/xsd/imsqti_v2p0"
identifier="MANIFEST-85D76736-6D19- 9DCO-7COB-57C31A9FD390"
xsi:schemalLocation="http://www.imsglobal.org/xsd/imscp_v1p1l
http://www.imsglobal.org/xsd/imscp_v1p1.xsd http://www.imsglobal.org/xsd/imsmd_v1p2
http://www.imsglobal.org/xsd/imsmd_v1p2p2.xsd http://www.imsglobal.org/xsd/imsqti_v2p0
http://www.imsglobal.org/xsd/imsqti_v2p0.xsd">
- <metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
- <imsmd:lom>
+ <imsmd:general>
+ <imsmd:lifecycle>
- <imsmd:technical>
<imsmd:format>text/x-imsqti-item-xml</imsmd:format>
<imsmd: format>text/x-imsqti-test-xml</imsmd:format>
<imsmd:format>image/png</imsmd:format>
</imsmd:technical>
- <imsmd:metametadata>
<imsmd:metadatascheme>LOMyv1.0</imsmd:metadatascheme>
<imsmd:metadatascheme>QTIv2.0</imsmd:metadatascheme>
<imsmd:language>en</imsmd:language>
</imsmd:metametadata>
+ <imsmd:rights>
</imsmd:lom>
</metadata>
<organizations />
- <resources>
- <resource identifier="RES-BCA84FC0-53F9-ABBD-C3FE-BDB5B825CA9ZE"

15



—n3

type="imsqti_assessment_xmlv2p1" href="example/rtest.xml">
- <metadata>
- <imsmd:lom>
+ <imsmd:general>
+ <imsmd:lifecycle>
- <imsmd:technical>
<imsmd: format>text/x-imsqti-test-xml</imsmd:format>
</imsmd:technical>
</imsmd:lom>
</metadata>
<file href="example/rtest.xml" /> // test xml file
<dependency identifierref="RES-BCA84FC0-53F9-ABBD-C3FE-BDB5B825CA9E" />
<dependency identifierref="RES-B38DF83F-A291-86DA-4EC3-B2CEBD1515A4" />
</resource>
- <resource identifier="RES-BCA84FC0-53F9-ABBD-C3FE-BDB5B825CA9E"
type="imsqti_item_xmlv2p0" href="example/adaptive.xml">
- <metadata>
+ <imsmd:lom>
+ <imsqti:qtiMetadata>
</metadata>
<file href="example/adaptive.xml" /> //item xml file
<file href="example/green_door.png" />
</resource>
- <resource identifier="RES-B38DF83F-A291-86DA-4EC3-B2CEBD1515A4" type="imsqti_item_xmlv2p0"
href="example/choice.xml">
- <metadata>
+ <imsmd:lom>
+ <imsqti:qtiMetadata>
</metadata>
<file href="example/choice.xml" /> //item xml file
</resource>
</resources>

</manifest>

®] 8: XML file of Package with Test and Items

23 PEEVMLAE AR TBAEE
A B v 3 7 1 (Ontology) % Gruber (1993) 72 & ¢ 5 [An ontology is an explicit

specification of a conceptuallzatlon] » B R g AT S P4 (Concept) PP i UK 4 4

T AR L EFE R mi#’ IR G2 b R dp i Do 2P AR N TR
A Ontology?f P AR & AR 3 e EE (Term) ey & 3¢ ‘“LT#’ KRR E R e iR A T 2
#(B. Swartout et al., 1996) - Ontology 2. e = ~Z Rl 7:(1) Hu/iEs (Classes/Concepts) :
fhEPEL A3 T s 75 Kegfofe mﬁﬁ;_i‘i (2) ¥ % (Relations) : ,,_»E

(!\

BY A Z FFehd 3 (8% 5 4oF Ziip L) % (subclass-of ) % i £ R % (connected-to) 2. =
M %> (3) S ¥ (Functions) : ¥ — #f %] 378 M % » 4cMother-of ¥ 4 — Ex:gc’mother-of(x,y)
H YR XTH R (A)TE (Axmms) PR A AE (Always True) %735 > 4o 4 ¢ 3024
v e 0 (5)F #] (Instances) @ * k&5 ~ 2 (Element) s WKZER Y RIER blehd T o
(T.R. Gruber, 1993; A.G. Perez and R. Benjamins, 1999)

ﬂ,—»OntologyF A R A TFABRG A B R T L R R T IR

TR ARE G AR ETRET LB DT AL b TR EE PO
/v\’l“? CEPORE RGO Lo A RIBEARERIAG P RIRAIFOTRE S A4 2
A E Al I A (Intelligent Agent)shdfiih g2 % % > 387 #d Ontology % i& 7 H o 38 fdeg 2
et Rl AR & U i R S *}#(Ontology) #2»-”’ P RAR S S RIF P T E AT
BB 4 0 X R R H w RIS RRPIE SR o U S Y 2 s s
Ml BPREFRKGFET R R aé&*&% Zip o BT AL R A s
17 °
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B St )

# % % & (Scientific Literacy)&_% & (Multidimensional)™ % £ 5 % 3| i &2 & =< <7 >
NRC (1996) % & T REFEZEREE 2 =23 BMAF 2 2> B L& ~4%:(1) science as
inquiry, (2) science content, (3) science and technology, (4) science in personal and social
perspectives, (5) history and nature of science, £ (6) unifying concepts and processes. *7 1§+ &
FEEAXRLE ST RKT B T I PE e B s 2 A o 2
KfFRARAL . FC PR RT B F L AT ReL PRkt o PEFEL EEREL D
BaxEgrEeoRa LAk PFET g § i+ 5 p| % (Paper-and-Pencil Test) it 4
?ﬁ«f’ﬂﬁéﬁﬁﬁﬁgﬁ\?ﬁiaPﬂéi%ﬁﬁ%%**wﬁ*ﬁﬁ%‘{ﬁ
RS TR PR LM T PR Y TN P REE & RN 4P RGeE
PRETORET X Y E L w«u*ﬂﬁwwﬁ\ﬁb\@?\%ﬁwwﬁ%mﬁio
Shepard (1997);2 5 FE M3 B F 2 F AT DLT L1 FRFRATY FRERE S - 3%
EERBEFREREE - FEAY AR RFEF L DEY - B - BEHKEL L &
BIE Y FIEE o JEF g R nie 4 0 e KE > F e E Y e o 1T E P PR
RO EFL DTV ER .e,)fmfrﬁ’ B Fet 4 FHEY ORI LHEHERFE -
HEFEIRIFAAKESEL > 2 B AEAY AR RITERFLEEV M A2
W % (EER) (8 £ ,20006) ©

Tl AR ARRT SN RAE KT & WL TR RO SRR R R
1‘? PR g2 2] T (Metadata) T 4 %% ? FIHT R AR T RS 2Rk s
T EH o A E 2 A RPR R W EHZ R R E Rk ST AR 0 TR FE
ﬁﬂim’% Bl TR LB R Ay ki o
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30 PERmE RS S E R

3.1.1 fiﬁ & ¥V =1 * W7 - (Assessment Ontology Framework)

PR EHPERTARSEY PRI A S 5 PR ERIREE) 2 FRF R
SRCEIRE A R R L I R S A L o
PR L TARG] > X R EIAFBPELE T LM SR 2 o SRR RT (T
FOORGEALE T S RIE AT 2 AR o dom fTiE 0 P Ontology FIH B * § B 0 sk
RAGE® LFAp & g2 ~FEARIEAZ FRRERAY - BERHNEEEY
Fo T FIFE 2 R AT P a4f s (Domain) R4 H 22 242 A (M. Gruninger and
M.S. Fox, 1995; N.F. Noy and D.L. McGuinness, 2001; M. Uschold and M. Gruninger, 1996)- =
AR A 452 ﬁr’? HP RGN 2 Ontology 2 42/ > 445 A3 H12 FH0% RIS 2 F
Ao KRB F 2 AR R AR

722 N.F. Noy =% D.L. McGuinness (2001)#7#& 1 2. 22452 L &2 42 /i 17 5 S > £ 4 [
FRwa Y2 2RAEAAF L —APRFF TR E 0 KB ETE AR
A AL -

A §§ Foh 38 f42 .42 5 (Ontology Construction Procedure):

(TP RFELAF 2 FRLIR: HROFRPERTEEY 2L 2AEA AT —
AR EFRDI 2 DFE2)F 32 F 2 g o

Q% ARWFB2 31 F HEN . FRTERIIZAAEFR O F ﬂ;? }i R 2ZARE
Ontology ¥ itz 7% » B & 7 it fifsd ¥ 2 F A o> W & & i® 3
B P BT o s A R B A4 R RBIP R TR LA "Pﬁi,ﬁ Geak g o
BIHCSS R ITE 4R g)

Q) AABERFR2ZAFTEFNE: HPa K R#E& 7:1) 1L 48& = 1 58 (Science Content
Topics and Subtopics)(# 2) ~2) #L% § 7+(Science Practices)(# 3)~3) 5 1 & 7 i3 7§
7 1 (Crossing Content and Practices)(# 4) ~4) & ) % 43 i (Content Statement) ~ 5)* 7
7 4t (Content Boundaries) ~ 6)»% it 3¢ #F (Performance Expectations)(# 5)% 7)+& % (Grade) °

@) B FHIEIE M L LR SRR E R PR R AP RAE Y L
BBt MR E NS MA R A M R kA2 45
kg H LA A MR

G)EAF B w B2 &k TARY AfF - Pl -

O)BiE 2 T & THRF - B Ud|(Facets) » 1 L Aot TOREB & = chl 38 > 5

4o T AL R ]~ HR S~ ] B2 B8R A (Value Type) o

()2 = Ao P M BRI 2 A B (T AN RBNE TR AT P s
ERLELR T S R #wﬁ ﬁﬂ P RS oW 9t 2 AR F P
Ontology Framework » @ B 10 f] & 2 ‘@30 & -

18



P P g T e

o SV EAI [ =gl VI

WA o2 fa

ERAg B e 4 g

P A i

P - PR~ BRI R ORI

F RO ~ F T el g

,ng;}‘@\ ,Lglg‘f\ﬁ&%;}‘@\;gugﬁ@

FREEFR

FR#E ~ w258 2 3wk

tE R

LY B EEAEFEE Sk

3 by i g

¥ i

R R e LNl el

3 g g g

b1 R - L A - X e

o

) (2 & )
:ki?\%'?{

=3 ——a ]
\'—'I\L\:El

RO~ BRI
%m%“‘&®&4\§@§4%

/4
=1
i
NN
.a;
(%ﬁ:
-

B (& # %)
A AN

RN S A S 2 SN LR &
S Ik A RIS 20 I 5 )

ZENCIEEN

> A L Nd
X <~ P JVES

Sk S S ARRE R

3%%£$\

R -

HHECCHR# LR
Bh ~ 2IRER - XIS

19




% 3: ﬁiﬁ?? 203 I8 P 'fr’:’(IE 3

ARP

X3EP

1. f1 8 foshenm 3
FAgnpAEER
Rt

1.1, T (facts) : PETF ~PLEL T 232 L LE

1.2 B x(relationship) : #EFF - LA 2 £ 227 H2 4ph
I"} > “L’}’%‘L ~ ¥R ’ff’ﬁﬁ, 4 2_ J‘r"ﬂs.

2. BB

2.1. B A HF R R A P N LA
?ﬁ’*?fii}i'“ RS N e

22, st PR BB B 2 PE RIT 4o E ¥ SR
H 2 ¢ o

3 E Y e A
(1) # & -
P RIFEF L P
LB o ALY SriE

3.1 E_‘b.:‘f w@?zﬁp\yﬁgg«*ﬂggﬁ ix—m%“ °

32 mup Ripf e ix—m«‘}?‘f?’rﬁ TS UREEAEREDNT

fe e ‘%l] °

33ME HEEaH Y RS ARRRE S R E R

v i g S o -
34 S FFE IR T e N PR RS DT D
FH T on H B RIFES BhE o

(2) FEIF L i 4 (K 8RR RE/4R ir&ﬁ B4 LA & BAA

LR e “*m SR et § e i B AR

AE_BRAY AR | B hE

L0 H R A BE S L3.6 Akl e RE A2 A A & & e

PR B
A S = R g
L FAe- ey
o AT IR T 2 R AR AR
[N Wil ¥

AR

-
> M

5{,‘, Km’l‘ L"—’—%\‘ ﬁf;;'l‘j ﬁ”’ I pe ’g_\

3.7 A/ R f B e AT T
R B3 Mk

THRRFALY e 2

38 Fviimgay (7 ARLIERD)d B U RARE
eEfEwm o~ H N ER o P FI‘I"% Pﬁﬁ"’v]ﬁ'frﬁ BEfR A ieg o 12
AEd ez

41 fFRRTE A R RB R R E S S TR R
- AR A o

42 RRHIL p BARSLARAE R R
TR A SZ4EIE A R cn b IR o

4.3 x’;vl]:}a‘_IEl_ Ddpan U R ECE v b R AR
44@ﬁ?*ﬂiﬁﬁ§§&£ﬂ§&%¢$ﬁﬁg
34

45 H i@ dpa B FH onflde o ke B i

Ferda I 5y

5. BEAT L APE
e F R Y g

vk JEEG
£

. ©°
nas

ST AF e F R FIE TP R B o g Fi 2 % ol

ABRRE > oI FETEES PEORZ LT N
FaieR I F Ao PR EZHYT P ER IR 20 %S
52 L HE T

FEFd » e EAFEL PR PE LT SRR 2

e f BEE B i PLE R R
WEEHL D MEFFET IRSEFTL o

R FERERLY
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SIPEERE PE L G B e ALg R BT kg
v R E o Ft L PE IR ¢ R L RS T
Fp ; » XP AR }\aﬁ!}f?;ﬁ 7 TR ﬁf%— AL G 18

6. BARLFILFE
RS Pl R B R T

F¢ UHPF L

BB R (e 4] 2

)5 L& gE R

i3

EN! ﬁiﬁ?\* Kfﬂ#’r;ﬁn’lg - A X EFR e
o E R BEVRBT E - AR AR R
v IR A R R B ’%?“ii%@@%“?ﬂ

BEREX ERFAEFIY FTFRLEREFREELR °
6.2 % Il B EF AR dllmERh T B R ZEFD »
A= BAREE N AR BB AR Ao
Eird s s AFEPEpREe b I o

63 R BHAE A EY B HET e I MR
@ﬁ%@%ﬁﬁﬁﬁﬁ'ﬂﬁﬁm**ﬁ s~ AE R
GRS ERE 6 TR S I mapg kg » BREE

B
34

~N

gl Bl i ol g =

o4 =R E W
RE | PFE L CRE L BEiF | E¥P  IBEP
prrn R D A
L fgeemaniz | HELL [ HEIL HEIL (HEIL I HEIL
Reng) ¥ Eaﬂﬁ@ﬁz iaﬁﬁmﬂz iiiﬁﬁﬁﬁ iaxﬁmﬁﬁ
PX1 i CX1 i BX1 i EX1 i X1
2. pEeRenkr | HE2L (HELL I HELIL I HELIL  HELL
AWy MW Ry R Y | meaw
PX2 | Cx2 | BX2 | EX2 | IX2
3. PEET PR | HE2L I HEAL  HEA A HFIL HELL
Wl Rl R | R | R Y
PX3 CX3 BX3 | EX3 | 1X3
4 F eI 4 HE A LRy
Content X 4
5 B AT 8 4 4 ey
Content X 5
6. L RETELFE HE A Ly
Content X 6
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Relations:
AKO: A Kind Of
APO: A Part Of

Grades (G) PRI 1) | | i

IsA:lsa
Science Content (Subjects)- ReferTo Science Practices
Topics and Subtopics (Class) (SP)
I
i | aj&mw BIBIAE
z
: | ﬂmﬁﬁna‘{z 7| | iem
E
; | ﬁ#%cﬂ-ﬁ%%H\}EHﬁ%i || wresmmns |
Content Statements(CS)
(Instances)
RN
f’ kS
o £ .
a’@é X Performance Expectations (PE)
- e ??9 (Instances)
el 4 T
Content Details (CD) | | Content Boundaries (CB) E
(Instances) (Instance) i_‘]
. N
r £ Assessment Items
| Examples - [ Technical (Resources)
Vocabulary
Measuremeflt Clarification
&Representations
W9: ¥ #4134 O0ntology Framework
Segatii
AR - Science Practices
"~ —
\\\\_ - 41«.11\]"\.:‘.?3 L AT 15
- AP \_‘\\\\ foterTo | I uf At | | ‘|\ | Feb JL{Q
e - FrpRdie)) | | mmmimapn [N
Crie @ .

N e e s
H(8) LB(C) § = < JppiyTo
>« m U [ (2) remnan || manmon) |
(e

6 ( ApplyTo ApplyTa

, ‘, N Gd-I1.1
,.Iu ‘Pi) )(_ FES(P)) ApplyTo

Performance
CFE[ ;:Z - ﬂ"- 2 = L rmm_\; iy .
T gLl o) 7 A . rmance
fﬁJﬂlﬁ’D/ @E it }]49 (P11} ﬁ_ T _ 8 7 v, "“"'!“'g;m"-‘ (PES)
; ;mmu, (,«: h’imﬁ e y (T‘J.I I, 5
— &
- s

—C®1n - |” r[#51 & oipE

(PL1-G4GE- 15.1-PED
3
R A 244 (BIP|E|C)- S 44(G)-3F 45 IR (D-(FUM 2L Ak (PE)| Y B4L(CS))

e Changes in Matter) - (C51)

Instance
| [ PoRR L - T TR -
0 - SRR - Bttt dEy . )

: PLIGS-CSI.L1y ﬂ Content Boundaries (CE)

o _f
FIEII’“ les W
s T‘ Vocabulary

CD-Instance | Clarification I
l Content Details , -

\
TIChanges. A, ((9Major weaiher =
P ?\\\ mw.__rcg_i_”} '\ climate -+ (CB.E3)

F110: % g 2403+ § «7Ontology Framework2_ ‘w38 # i) ©
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3.1.2 »xxt ¥ #F %48 (Performance Expectations Code)
BERE A RPPE TR AR E R TV RS AL
» iy 3¢ #p (Performance Expectation, PE)2_ g > 1 1T 5 2 F APEFT A2 £ 7 #3547 3 »xig

=

R
St

/|

K2 He & &8 12 o iR P A cH0ntology 2 2 T_% (894 B 10) » PEcH %G $2 8 4ot 7
\ .

‘3“7‘
vy

® T F(BIPEC)-# & (G)= L 4p H(D-GE # 2zi (PE)| P % it (CS))

M ek PR AR T ke B AR 2T (PE) S % A< (CS)
W AE 0 de W AS$PE > BIF g eE p % P (Content Statement, CS) e 48 4 it o

# &|(Example):

%% B10 > B¢ 2 £ - PEF %45 % ¢ 4 PE: PL.1-G4-I11.1-PEl & d " %45 i{ ¥ 8 4v »
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Identifying Science Principles: (%% T — %27])

INustrative Item

Animals and plants are made up of a number of different chemical elements.
What happens to all of these elements when animals and plants die?

They die with the animal or plant.

They evaporate into the atmosphere.

They are recycled back into the environment.
They change into different elements.

OCnwp

Key: C
Source: TIMSS 2003, Grade 8

W11 :E#%E3

Using Science Principles: (%% T — %27])

Hlustrative Item

Com Mouse

Caterpillar

Look at the food web above. If the comn crop failed one yvear
what would most likely happen to the robin population?
Explain vour answer.

(See Appendix D for item scoring guides.)

Source: TIMSS 1999, Grade 8
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Using Scientific Inquiry: (%3 & - $27])

Illustrative Item

The graph below shows the distance traveled over time by a student walking
down a hall. Use the information shown on the graph to do Mumbers 7 and 8.

Dristance Traveled Over Time

30
= 25
g 20 o
= s [
£ Bl —
8 A
] s 10 15 20 25 30

Time {seconds)y

7. During which time inferval was the student moving the fastest?
O A
O B
O C
oD
Key: D

8. What was the average speed of the student from 0 seconds to 5 seconds?

Average speed:

(See Appendix D for item scoring guides.)

Source: Colorade Department of Education 2002, Grade 8

ﬁl13:7}" g %1‘](@3‘&4—;“—_”)

Using Technological Design: (%% & - 487])

Oecasionally, a fire will destroy a forest, burning down trees and pushing wildlife
out of their forest homes. However, the forest will grow back. Eventually, through
the process of forest succession as shown below, short grasses and flowers begin to
grow and animals make new homes.

Forest Succession

/ﬂw]l trecs
Tall Shrubs trees

Short prasses
Erasscs Time

Onver time, shrubs and trees begin to grow. The forest returns to a lush habitat for the
wildlife listed in the chart below.

Forest Wildlife

Ground-dwelllng Worms., beetles

Reptiles and amphiblans | American toads. wood frogs, snakes, Eastern box turtles

Small animals Squirrels. chipmunks

Medium to large animals | Opossums, raccoons, white-tailed deer, black bears

Butterflies, moths. bees, wild turkevs, red-tailed hawlks,

Adrborne bald eagles

A power company owns part of a forest that was destroved by a fire. The forest could
take decades to rebuild on its own. The company's department of environmental studies
suggests planting new trees to help the forest rebuild.

Using the information in the scenario:

- Explain how planting trees could benefit the natural ecosystem.
- Explain how planting trees could harm the natural ecosystem.

Source: Washington Assessment of Student Learning, 2004, Grade 8.

B14: 5§ % 222 0 47
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space with large helium =
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launched from spacecraft
near other planets.
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545
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Copy=Ctrl+ ¢
Paste = Cirl +v
Find = Ctrl +1

==

Example from NCES study of Technology Rich Environments - Hilary Persky and Randy Bennett at ETS
W15: NAEP Online 7 3 $0F & &~ 47 P2k & st

Empirical Investigation Example:(# &5 4 4443 25 4 o0 S 17 0 5> B {73 (7R
)

Tllus trative Item

[m] ] Jerry - Page #1

{2 l+|{Al
{[B}|{ck
\

I

*(D}+| -(E]~
F@ﬂ

Notes: Box B has a bulb in it.

Sowrce: Shavelson et al. (1991, p. 357)

B16:7 &7 Sk iv2_ Pkl £
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Simulation Example: (3% =5 24 $3F T4 chfics 1

R) e

CRE A AR T R AR

#Fived Bl
Lozse End
Ho End

amplitude

Coo] ~ [&1]

=

-

Lension BPulers

Tirner
Show e

Lk
darnping

Frequency

Concept Mapping Example:(#% =+

Fied Fred
= Loosc End
o End

voecillate

reset

B®l17: Simulation - Wave on a String

EE S REMA TR AB L E o W IEEE RIS -

=

Concept Mapper

File

Add Concept

Available Links

producer

bacteria
requires

nutrients

requires

carbon dioxide I

greenhouse gases I
part of
part of

atmosphere decomposition |

part of

oceans |

aevaporation

produces

oxygen I

causes

food chain

sunlight I

photosynthesis I

Adapted

from Herl, O” Neil, Chung, & Schacter (1999)
BI18:7 ik (T2 P25 BRI £
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@ B %% ' % Integrative Performance Assessments of Technology (IPAT, 2007)4* 3£ &
AP ERETEAS TR L 4 WP S BAAR IR A REERET
(R’ BV EARTEE ~ EARL Y R A REREY § i DF
V¥ EE R ERon T B9 FIPATR 1 B eh- B7 =8 788 5 g 4 2 ﬁi% it
3 eh- 5 AR A B0 7 i (Predator-Prey)(2008) » 4ol ¥ STAIR 0 0t kAP Rk (1)
B AR (Admlmstratlon Procedure) ~ (2):=& 2% (Rubric) ~ (3) E 73 (Task with Student
Directions) ~ (4) # i 5 F F 31 (Technical Quality Information) ~ 4 2 (5)§ # 1% & 4 i
(Examples of Syudent Work) % # it o @ I3 P # i P L B P T LR FHhE B IR
FAIEFNEBLIFFEP EATT R I‘Jﬁﬁﬁlﬁl Loom ER LR P O EF YL
NB LI RE S - fRFRTEFSRY 1L KF Y R OF BARE o A K ]
PARIERTAFTERENZ A A JTEITE ? E i+_ ?} wARP TR k() E
#F% (Z)ﬁﬂ.ibtu; Q)RR BT RTRBEITR T DEE 4 o

car crash | solar power | choose a city | EPA phoenix | predator-prey

Predator-Prey
Grades 7 - 8

Students work collaboratively with offsite partners, perform w
use the NetLogo modeling tool to study population trends.

i Administration if/ Task with
Procedures =| StudentDirections
E -h// ) e Technical Quality
e Rubric Information

f"' Examples of
Student Work

For additional information about this task, contact Edys Quellmalz.

Funding for the development of the 'Car Crash' assessment was provided by the ?
MNational Science Foundation (NSF) (REC 0126350), @

BI19: % ~:=& /&b & b|(Predator-Prey, 2008)

Flpb oo kg IPAT =8 5 6 5 #'7 e T B20E R AR R 0 AT R
IEHRE PR RED Pl BB T R RS m,.%% o @ %EJ#J;}TIMSS (2008) &2
James(1979)*7 € & I X 1 Ei@ﬁis}ié‘é CARE PR I N (e 1‘?'7 A E20¢ =
- B ERE P AR R e R o B F A p g n»ﬁv‘ Sy ag)igid
TGRSR AL LSRG B R B RREF T B IR RS AR R R E 4 iR
BREREFFAPE S A o B UREF A G s T A EaEck o
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A RIEEITE
(HEZFIEREe T A )

Declarative Knowledge

RRAAERE - Bl
I

Access & Organize Information
(EFHRIERER - FHETHTD

Pick a Tool

Analyze 8; Interpret-
1nfer lrends & patterns

— CGEEEE
T8

Collaborate Represent &
Transform Information / Data

gt ¢k > Zenisky (2002) 7 B2 5 2138 7

(MGE ~ ForEF ~ BREEEER)
|

Evaluate relevance of information
(FEFERE - IR - fEeEE)
I
H Explain & Description

(sriTHEEEEE R

|
Collect information, take notes,
and cite sources

(FErEF I EAt e )]

Analyze & Interpret Information /
Data - use modeling tools to
investigate, compare, test

GIHTERREEDRD
I

Communicate - present findings
appropriate for audience
~—  present supported argument /
findings
(3 ~ e R

F20: £ 854 5 <R iadez folinm

P 1t /PJ%’T’%\ J’-'/;}\‘ v e T A 121477 o

#7: 2138 T M1t RIS PR R]A)50 (51 p k2w, 2004)
3 o

¥ BA - BERARI LR FLRELF PRI G HERE
T v

3 BRI O EREERY AN Y ML E KK - BT

073 1 RIS ED XREHCRA AT R LR RS ;“arxglﬂjv'ﬁr% R

o - ReX LM | %5 - PR IRFAGRCE R F O G

1 4 1 0] FI* FF S BAri B REP @B ahip 3 M %

AR 4 - ik (Prototype) » X 2 FH TR FE &L OIFEE S
el o TOR-H o i e
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L £ A GRDR )

R PBAEIE R RE B A (bdeid ) 24

FwEr2H

RRAE RMe SR T B

)‘lp %ﬁ

F d’fg-l_-g»;: EREE %%ﬁi’»%@f‘ﬁﬂi

iz

Bid- B3R EHEE? Feaod (bdmiBis ~ Fu
)

%—\-’:3 - 1"&’.\?_\‘-%% ’ J+l§}/’§’kk\é:f¥é'§¥])#.€\‘#’¥]é E"fj“ fla;%rsl,ﬁ\

A E g - ALY A B M

= fg 5% WO R o T e PR R S - BERF S

SHEEF R AR S I A . )

WE S BERBBG FT A 3 ER ST -G P
SR

L REPGSES P RE fEay FRLE 0 & REFA T
TRV ERS

A) A § b BT RY Rl - B T A S BEER DR T AL
B i

5 € 1342 AR LRFF AN A ARl F RERE T

i Es GRS S Tl s

B N AR AR

35S R ARk

LA RRHEER X é"*‘ .,_4;’1‘}3 I e &
ESIRn ol [ xl o — B F o s ERERE RS

g;,\;
“.4?«7
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322 BN BRSNS H
o] 2 AR 0 B By RIS QTIERE L N T v 38 (7 9~ A 52 28 dE 4o\ as
WARRIEE D > LT LR e g I 2 AR Lo R e

f—‘?%‘?ié it L (Metadata):

oG F AR A E R RERELOM-QTD) R i 5 A& RIF P T 1" U LA
it *mpu LR R 2 B B E RN ARG RE IR N2 AZH R (T UER
MR Ra o Tl w ATt o ﬁr“é?rf”rﬁﬁ"‘ Bl PR R AL 1.3?]“ EEEE
PR 2 S FERAEEER o e A H Y 0 A A LOM & QTI #3 ¢ » #43H a ARF &K
R 2 A W B K e 1T E.U“iﬁﬂ RAGFHrE L R E AR R T
FREFREERAALBLEET RO AEEE > TRAZ AP RI P E M T
‘I'f? #Fl’fﬂ L e

PRI HTE R MR L RW TR Lk
seMetadata: F 578 ;2§ 742 ROOT
(1)Grades: T_& *7/ 2. # &
(ILDLevel: £ 4~6~9~12 &% > P €4 L& 2 7 Th A F R BE 5 -
(2)Subjects: T K FE L+ & &
Q2.1)Topic: T £ F 1 fg~ %
(2.1.1DTitle: T HFFL 1~ Ep 3
(2.1.2)CS: &% #97f hp % 45 i (Content Statement) 7 42
(3)ContentStatements: T &P F L1 32 P FRPBPEITFE E R 2L HiEF L~
3.DInstance:  F 2. F %P ~ E g @mn] ID 7
(4)ContentBoundaries: * &5 f 31 4gp 7 F sz ~ 2
(4.1)Examples: z_5& 1 5P} 7 2 #o bl
(4.2)TechnicalVocabulary: % & 3 32p 7 2 HilFFa
(4.3) MeasureRepresentation: T & 1 38p) F 2 = 4182 & 7 @p
(4.4) Clarifications: _& i {gp 2 Z ﬂg FESLP o
(5)SciencePractices: T & £ § § i+ 2 ;=8 gtk £ ~ &
(5.DIndicator: T % ¥ 7 i%2 =& 43 %;‘% A gran] [D R
(5.1.2)Item: T &Aptep 7 LA
(5.1.3)Description: T &4 W 4p 1P F iy T
(6)PerformanceExpectations: # & 1 38PN F 2 stic TpHp 2 B & ~ 2
(6.1.1)PerformanceExpectation: _& 1 3E N % 2_»xig P 2. ~ i

Flgt oo U R Lt L %ilj)i%hTiif?m'Iﬁ Ontology % fi&’ FENPE U Y

THRBEHTRIF D 2 5 TR L& W RE [EEE LTSCLOM £ QTI Metadata »

FRPT ok ARPFOTRIP D AR L) FERFRT R NEL S
g T 2P e

AR TR 2 TR R 7 3 <34~ (1) QTI Metadata ~ (2) LOM ~ (3)
HE=E 2 T4 (seMetadata) - 7 B 21 5 & & LOM ~ QT metadata &2 3+ 3] 4-4F L 8 2R
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%I % 9 e Netadata nBE £ o bl o 0 W R BIT F 0 SRR BT Y kg

— i J&“fﬁgﬂ\]& AR 23 R AT iuf SRR SR AT
FTERF—FTREFEELERPE N4 2 37 R4F L m & — Performance Expectation
= ﬂ’* ARG R At 7 ID BN T Ak e i o

#a\

<?xml version="1.0" encoding="Big5"‘7>

- <!--  Medatata of Test Item for “~HHHIF[F} ! Science Assessment Framework -->
- <Metadata>

-<!-- QTI Medatata -->

- <qtiMetadata>

<itemTemplate />
<timeDependent />
<composite />
<interactionType />
<feedbackType />
<solutionAvailable />
<toolName />
<toolVersion />
<toolVendor />
</qtiMetadata>
- <!-- LOM Medatata for QTI -->
- <lom>
+<General>
+<Lifecycle>
+<meta metadata>
+<Technical>
+<Educational>
+<Rights>
+<Relation>
<Annotation />
<Classification />

</lom>
- <!-- Medatata for - HHHIEFH! Science Assessment Framework -->
- <seMetadata>
- <l-- Crosscuting 4 and 6 Grade -->
- <Grades>
<Level>4</Level>
<Level>6</Level>
</Grades>
- <!-- Crosscuting multiple Topics/subtpoics -->
- <Subjects>
- <Topic>
<Title>¥2ZEl(Physical Science)(P) </Title>
- <Topic>
<T1t1e>fF’J’Eﬁ‘(Matter)(P1)</T1tle>
<Cs>ﬁﬁ?1 H Y@TE} . I—"é sz jIgI‘J ) éf’f’ﬂiﬁ'ﬁ pﬂ: ‘T ;' gﬁg&?}% Tf clsn‘@ o YUY
PRk (2 f_ IHi IIJ i PUEIp [J?‘BJJ o A= ST ER ’ﬁl 3 & Py
ﬁ T( Propertles of atter)bff’J@ﬁ‘ﬁ\JcIS‘ﬁ( Changes in Matter)(CSl) o </CS>
- <Topic>
<Title>P/ETpH; £ (Properties of Matter)(P1.1) </Title>
<CS refid="P1.1-G4-CS1.1. 1">§FE,FI Jﬁz#ﬁ UPIEI Y > ’;#FE f[r’ﬂzf‘rﬁgl I—Es{’ ANz }EE 1?
i

IR ?‘7{-‘&" l’?‘}(rde4) j%ﬁ‘jl FlE€] ade6 ‘-1\[
»/EI N} d@[‘ﬂ:@? ’ﬁ: jy’} '& ﬁ& E/I:I[ﬂ‘l
e 7vs@*ﬁg‘(grade 9)7vff’l ﬁlfﬁﬁif" i - JD#M F'Equ 'ﬁﬂJ S (grade 12) o </Cs>

</T0p1c>
</Topic>
</Topic>
</Subjects>
- <ContentStatements>
<Instance identifier="P1.1-G4-CS1.1.1">% i-Pufl - FEPURGESY » & PofIp 7 [AIPORTRE 5
</Instance>
<Instance identifier="P1.1-G6-CS1.1.1">¥7ETHi =X R ﬁleﬁ}’J’i”Fglf‘&ﬂ b= B
55 > X YIIPIRTER B SR RS L RS yfﬁF“‘F,i, %*Lj!f“’ NicE Flﬂﬁﬁ_ﬁl]ilg[]’h EJF,‘)Q °</Instance>

</ContentStatements>
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- <ContentBoundaries>
<Examples>(1) Large Scale System</Examples>
<Examples>(2) Major Weather and Climate</Examples>
<Technical Vocabulary>(1) Weather Technical</Technical Vocabulary>
<MeasureRepresentation>(1) Weather Technical</MeasureRepresentation>
<Clarifications>(1) Major Weather and Climate</Clarifications>
</ContentBoundaries>
- <!--Describe each Performance Expectation with multiple Science Practices for associated Topics in
corresponding Grades -->
- <SciencePractices>
- <Indicator identifier="11">
<Item>§]§i¢l§¥§15ﬂ;}<ﬂtem>
<Description>5P 2+ BFE(SH 1 - T » =@ pvELRE/Description>
- <Indicator identifier="11.1">
<Item>E[ZH Ef </Item>
<Description>&|SFEH € ~ ?:‘i[;i,*i'EJI’EJ £ W R[S LB </Description>
</Indicator>
</Indicator>
</SciencePractices>
- <PerformanceExpectations>
<PerformanceExpectation identifier="P1.1-G4-11.1-PE1">E¢ | E:“‘#”JFE}EI— FEPIRGE A 0 | Ef‘f'f”iﬁlfl 7
[EIPIETRE A o </PerformanceExpectation>
</Per¥ormanceExpectations>
</seMetadata>
</Metadata>

BI21: 4% L 8 2402+ 4 Science Assessment FrameworkE 12 Metadatash £ § &) -
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ol

FrFAA & A 5 = B A 0 4 B (basic) ~ ¥ B (proficient) # § % (advanced) -

EX N T RN XS Y
B B R r%ﬁ'r DE T RE T IR AR P R(F FEAE S Ha) B g %A
(basic) s L AFEBESRY IR OAH -

¥ % (proficient)|# ¢

T hgrEsY S EIREFOEY ARD R F LRI RS LE

LA F o F AN F s «T | * 3% e SOt B A g

:]_
o ¥t
’H"@ @v-ﬁ ;}iﬂl—. iﬁ*#—ﬁ '~

® B (advanced) & B FFfr el = (N & 2L AR T AgARIRE KehR R o

T\ 8 %‘; i '-é‘%\—» %J?{FI-‘Q‘ ﬁ X+ 7}"‘#}5 if_ "—‘i%«

Ky P1.1-G9-12.1-PE1-(ii -k 5%)

Fiae 112 (P)

EIE 15  H(P1)

SR F P B ehE (P

£ G9

Atk 12.1

RPN FE @t (12)

HIEP 405k (12.1)

if 4) »z it (PE) P1.1-G9-12.1-PE1 (7 &4 ez L 1> 0 2 R 2 o LB R e
BB f',%ﬁbﬁﬁ SRR EY I G o Bldod] éﬁﬂg/\ﬁ ) f2
FEPARETIH BRI T g -)

AR 4= % (Basic)

iLF FUBR L §F Fimih 4ot [ - ES——
TV DR FIZTIRY 7 ——

EIH(A) L ks

% 7 (B) W o WARE

¥ 38 (C) R R ER

% 78(D) YRR ek e S M

f* %

iz

M e
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3.3 T %Rk LT .f’ ﬁ'—

ﬁ%ﬁ‘ﬁ%i&ﬁ%%“'éﬁﬁ%ﬁ*wéﬁw~ﬁ254~n)p¢iﬁgg
Zemnirin A )RR T RN AR S A A YA ) e BB IR 4 KhE R o @ 1l
PP it RS P FE TR RIE A hp f i o B P W R P 1 1 Pk (CAT)
SFY G R EF R BRI TR ST ETE RS AR Y
A -PEE] ERANAFPERBAZIZFELNEY FRSEETAOLEEN 8 A
it g AR ARSI > PR R I B FF S BT TR
PR BHEATHREE RN B RS S A E Y AR S

fehea it o P oa e NAEP 2009 e =8 B2k P 0 ¢ B4n Bt M KB (7 7 i 0B
Z (Interactive Computer Tasks) ™/ & {7 f1 5 § ¢ e Tic 4 17378 o A H R F 973 2 DT
##F &2 & {7 (Information Search and Analysis);*£ 1i-3' /s TRE Web Search Task # &] »
B RF A RS F R TR TIREE I P AHE S AR iR - TR
PR E R =R R T T L S 2 ()
FEFELTS ~QFHEERRY P HERAG S Q)T RHER DR 2O FEEN S
1 kw0 gt e~ & 3 (1)R %4 % (Empirical Investigation) ~ (2)%5:&(81mulatlon) ~(3)
P2 & Bl (Concept Maps) & % i P T " A B FF ¥ FiHF & 35 - @ Integrative
Performance Assessments of Technology (IPAT, 2007)7 &-4t3%8 & 4 chf B 4F 7 FAE T
Pl Pa i 4 RIS BARMORTERG AR ELKFY L RE DT 2V ER
AREPEL ~ AR 4 Rk A R ELEY F LRy REHFEER -

ﬁﬂﬁ?#%ﬁﬁﬁﬁiﬁmﬁg’ﬂﬁtﬁﬁ%ﬁﬁﬁaﬁ%%Jﬁﬁﬁfﬁgﬂ
PEFIRFE LIRS A Ry FRARF S AL /éﬁ\is'@fj‘éﬁﬁ“%\m PR AR

Al E PlHPFEA G ﬁﬁ*@w,wwNmm PISA ~ TIMSS % > ERFENF R SIR
%ﬁ*ﬁ?iﬁgﬁzﬂﬁﬁ?$%@kﬁﬁIw%*?ﬁmﬂﬁﬁ§ﬁ§ﬁ¢§°g%
PREREF- BLEF RAEABELOREEY F ATE o1 B& LA wBKREmiRpE p oy

B Ry Ry p 4@ »kp FARPIERN AT Ef* B RE A A PFRT SRR
fe SR RRAER A kR i AP RoE Ry £ 80 FM s AP S AR
Fl* R F R R A EITFE T PP F N4 G E A PEEY L hF Y A rF R
FentBmaAa BRGH I OB RP T - F TR EE Y FE & S(Computerized
Assessment System for Science Learning) #i-3% o F]ut » 223k 2 B8 K SLR 3] %% 440 @] 22 77
ﬁ’&ﬁ*fﬁﬂﬁuﬁbéi%ﬁﬂ:ﬁﬁ—iwﬁﬁg?iﬁiﬁﬁﬁﬁ&$ﬁg:%
Hum g2 P#E VP AMEEY - PEFLLERLL ~ FRLNEFALEAN 4
RELFIHIEELAP > VRGN FELEFR R A ETFELFENREHS > T2
r, F— ﬁ_;\ SRR o N A R PP éJ_:lj{:d-)’z e ﬁ_’;ﬁ iéi:ﬁ_‘:ilj’:‘ B 5 ;1_,‘%"-,4,\ m;L_@_—» Voo 7
TR RN FRGE IR f 2 FEAT AP - (THEEY 2 i %
B SRIEZEL T J S AT E R R S e SRR E
EREIEL L U ETRE AR TR R B R A RS PR EL £ R AR
P AR TREAAT AL USSR T RIAFEDERFI RS TR E Y R AR
FoBpz THEEYIFE 2 ARBORISK 5y 2 TRPERFE I kan=81 &
B < ARISR TR TR F TR s FRATAS I R S 047 kA 3R A RIS 1T
FAMER  UFHAPEEY S ATENRLRY AR -
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